hydrochloride (0.5 mg/kg). To determine the presence of PVO, simultaneous pressures were recorded in the pulmonary wedge position and the PVA or sequential pressures were obtained in a pulmonary vein and the PVA. Additional evidence of obstruction to pulmonary venous drainage was obtained using biplane cineangiography with selective injection of Hypaque into either a pulmonary vein or the pulmonary artery. Pulmonary blood flow ((,2) and cardiac output were calculated using assumed oxygen consumption2 and measurement of blood oxygen saturation from the main pulmonary artery (or superior vena cava), a pulmonary vein (or PVA) and the femoral artery.
reoperation shrinkage and kinking of the dacron baffle was evident. After Mustard's operation, patients should be observed cloey for symptoms and signs of PVO since it can occur insidiously despite previously proven absence of this complication.
hydrochloride (0.5 mg/kg). To determine the presence of PVO, simultaneous pressures were recorded in the pulmonary wedge position and the PVA or sequential pressures were obtained in a pulmonary vein and the PVA. Additional evidence of obstruction to pulmonary venous drainage was obtained using biplane cineangiography with selective injection of Hypaque into either a pulmonary vein or the pulmonary artery. Pulmonary blood flow ((,2) and cardiac output were calculated using assumed oxygen consumption2 and measurement of blood oxygen saturation from the main pulmonary artery (or superior vena cava), a pulmonary vein (or PVA) and the femoral artery.
Results
There were seven deaths less than 30 days following surgery and three late deaths.
PVO was demonstrated 3 to 12 (mean 9.3) months postoperatively in 6 of 15 patients undergoing initial postoperative cardiac catheterization. One patient with PVO also had superior vena cava obstruction (SVO). Five of six patients with PVO had symptoms that included cough, exertional fatigue, resting tachypnea and cyanosis (table 1) . Symptoms began 3 to 12 (mean 6.6) months postoperatively.
Three patients (A, B, C) who were free of PVO at the time of their first postoperative cardiac catheterization subsequently developed symptoms 10 to 28 (mean 17.6) months after surgery (table 1) . Symptoms in these three patients also included cough, exertional fatigue, resting tachypnea, and In a previous report from this institution, it was proposed that placement of the cranial portion of the posterior suture line of the baffle either too near the orifice of the SVC or too near the orifices of the pulmonary veins was an important cause of SVC and pulmonary vein obstruction, respectively. (fig. 1, left) can be seen in the lateral projection of the cineangiogram in the absence of PVO. However, when this area assumes an hourglass configuration ( fig. 1, right) PVO is likely. Unequal filling of the pulmonary arteries or unilateral obstruction to pulmonary venous drainage in the anteroposterior projection of the left ventricular or pulmonary artery cineangiogram suggests PVO. Furthermore, echocardiographic determination of the PEP/LVET ratio may be a noninvasive method of predicting elevated pulmonary artery pressure, which would suggest development of PVO. 15 It is difficult to determine how effective gusset enlargement of the PVA at the time of the Mustard operation is in preventing PVO. Champsaur et al. 16 reported the development of PVO in three of 123 patients following the Mustard operation. Although 47 patients had had pulmonary venous atrioplasty at the time of the Mustard procedure, the authors did not specify if those who developed PVO had had atrioplasty performed. Two of 49 patients reported by Clarkson et al.10 developed PVO and none had had atrioplasty. Patient C in this report developed PVO despite pulmonary venous atrioplasty at the time of the Mustard procedure. Nor is gusset enlargement of the PVA to relieve PVO always successful. Although Reul et al.5 reported improvement in six patients following atrioplasty, others" 14, 16 have noted failure of this procedure to relieve PVO in some patients.
Despite early symptomatic improvement after Mustard repair of TGA, patients require continued observation for the late development of PVO. Indeed, even with hemodynamically and angiographically documented absence of PVO one must be alert to its insidious development. Those responsible for the patient's primary care should be aware that the first symptoms of this potentially lethal sequela are similar to those of pneumonia or asthma.
If PVO is suspected, cardiac catheterization is indicated to further investigate this possibility.
